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DETAILED ACTION 

Claim Objections 

1 . Claims 36 and 38 are objected to because of tine following issues: 

a. Claim 36 recites, "the output FIFO generates a stop read signal to the 
memory array responsive to its contents storing a number of output data words 
exceeding a second threshold that is higher than the first threshold". If the 
second threshold is reached, however, no more reads will be allowed. For the 
number of output data words stored in the output FIFO to be reduced, there must 
be reads from the output FIFO. Thus, the claim will be interpreted as the output 
FIFO generating a stop write signal to the memory array responsive to its 
contents storing a number of output data words exceeding a second threshold. 

b. The term "jumbo packet" in claim 38 is a relative term which renders the 
claim indefinite. The term "jumbo packet" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, 
and one of ordinary skill in the art would not be reasonably apprised of the scope 
of the invention. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person liaving ordinary skill in tiie art to wliicli said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 23-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taylor (US 5,901 ,100) in view of Dobson (US 5,717,870) and Yeom et al. (US 
6,282,203 61. 

Referring to claim 23, Taylor teaches a method of managing the 
communications of data words arranged in packets; receiving a sequence of 
input data words at input terminals of the memory circuit (Data IN 16, Figure 1); 
receiving read strobe signals ("Writing and reading operations are controlled 
by 'write' and 'read' enables", Column 2, Lines 2-4); and sequentially 
presenting the first and second output data words at output terminals of the 
memory circuit (Data OUT 50, Figure 1; "a first-in, first-out ('FIFO') memory 
device 10 is shown". Column 3, Lines 66-67). 

Taylor does not appear to teach each packet of data words including a 
start-of-packet indicator and an end-of-packet indicator; responsive to receiving a 
first input data word and a second input data word, writing the first and second 
input data words into a memory array of the memory circuit in a single write 
cycle; responsive to detecting the writing of input data words including a start-of- 
packet indicator and of an end-of-packet indicator, enabling the output of data 
words corresponding to the packet; and responsive to receiving first and second 
read strobe signals, reading first and second output data words from the memory 
array in a single read cycle. 
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Dobson teaches responsive to receiving a first input data word and a 
second input data word, writing the first and second input data words into a 
memory array of the memory circuit in a single write cycle (Serial to Parallel 
Converter 18, Figure 1; Note the RX FIFO 19 can hold 4 words); and 

responsive to receiving first and second read strobe signals, reading first and 
second output data words from the memory array in a single read cycle (Parallel 
to Serial Converter 8, Figure 1). 

Taylor and Dobson are analogous arts because they both teach buffering. 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art, having the teachings of Taylor and Dobson before him or her, to 
modify Taylor to include responsive to receiving a first input data word and a 
second input data word, writing the first and second input data words into a 
memory array of the memory circuit in a single write cycle; and responsive to 
receiving first and second read strobe signals, reading first and second output 
data words from the memory array in a single read cycle, as taught by Dobson, 
because it would merely involve utilizing a known concept of deserializing 
received data before writing into of a FIFO and serializing data before reading out 
of a FIFO. 

Therefore, it would have been obvious to combine Dobson with Taylor to 
obtain the invention as specified in the instant claim. 

Yeom teaches each packet of data words including a start-of-packet 
indicator and an end-of-packet indicator ("The hardware router 21 checks the 
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ninth bits and detects the start and end of the packet", Column 3, Lines 40- 
41), and responsive to detecting the writing of input data words including a start- 
of-pacl<et indicator and of an end-of-packet indicator, enabling the output of data 
words corresponding to the packet ("Once the last byte of the packet is 
written to the transmitting buffer 220, the node 200 sends a packet ready 
signal, PKTRDY, to the hardware router 21", Column 3, Lines 41-44). 

Taylor/Dobson and Yeom are analogous arts because they both teach 
buffering. 

At the time of the Invention, it would have been obvious to one of ordinary 
skill In the art, having the teachings of Taylor/Dobson and Yeom before him or 
her, to modify Taylor/Dobson to include each packet of data words including a 
start-of-packet indicator and an end-of-packet indicator, and responsive to 
detecting the writing of Input data words Including a start-of-packet Indicator and 
of an end-of-packet indicator, enabling the output of data words corresponding to 
the packet because it would merely involve utilizing a known concept of detecting 
the start and end of a packet and utilizing a packet ready signal as an enabling 
signal for enabling the output of data words once both the start and end of the 
packet has been detected. 

Therefore, it would have been obvious to combine Yeom with 
Taylor/Dobson to obtain the invention as specified in the instant claim. 

As to claim 24, Taylor/Dobson/Yeom teaches the method of claim 23, 
further comprising: enabling the output of data words corresponding to the 
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packet, responsive to detecting the writing of a start-of-packet indicator and to a 
packet size indicator indicating tliat tlie packet lias a lengtli greater tlian a 
threshold ("The empty flag, therefore prevents reading while empty", 
Column 2, Lines 15-16, Taylor; Note the clearing of the empty flag indicates 
that at least the start of one packet has been written into the FIFO memory, 
enabling reading from the FIFO memory). 

As to claim 25, Taylor/Dobson/Yeom teaches the method of claim 23, 
further comprising: incrementing a count of the number of packets stored in the 
memory array responsive to detecting the writing of an end-of-packet indicator 
(Write Row Counter, Column 6, Taylor). 

As to claim 26, Taylor/Dobson/Yeom teaches the method of claim 25, 
further comprising: disabling the outputting of output data words, responsive to 
the outputting of an end-of- packet indication for a packet and to the count 
indicating that no additional packets are stored ("The empty flag, therefore 
prevents reading while empty". Column 2, Lines 15-16, Taylor). 

As to claim 27, Taylor/Dobson/Yeom teaches the method of claim 26, 
wherein the disabling step comprises: controlling an output register to disable the 
presenting of output data words at the output terminals ("The empty flag, 
therefore prevents reading while empty". Column 2, Lines 15-16, Taylor). 

4. Claims 28-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hanna et al. (US 6,252,880 B1) in view of Taylor and Dobson. 
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Referring to claim 28, Hanna teaches a network node for controlling the 
transmission and receipt of packet- based data over a communications facility, 
comprising: a system interface (Network Port 12, Figure 1) for receiving 
transmit data from a system (Network Station 14, Figure 1) and for outputting 
processed received signals to the system; a transmit FIFO buffer (Transmit 
FIFO Buffer 26, Figure 1), for buffering transmit data received at the system 
interface; a transceiver (Network Port 12, Figure 1), for driving the 
communications facility with transmitted signals corresponding to the transmit 
data, and for receiving signals from the communications facility; and a receive 
FIFO buffer (Receive FIFO Buffer 24, Figure 1), for buffering the received 
signals. 

Hanna does not appear to teach each of the transmit and receive FIFO 
buffers comprising: a memory array; a clock terminal for receiving a clock signal; 
a write enable terminal for receiving a write enable signal; inputs for receiving 
input data words; a read enable terminal for receiving a read enable signal; 
outputs for presenting output data words of the same word width as that of the 
input data words; a write buffer, coupled to the inputs and to the array of memory 
cells, for receiving a sequence of first and second input data words from the 
inputs in combination with corresponding write enable signals at the write enable 
terminal, and for writing the first and second input data words to the memory 
array in a single write cycle; read circuitry, for requesting a read of the memory 
array responsive to receiving first and second read enable signals at the read 
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enable terminal; and a read buffer, for receiving first and second output data 
words from the memory array responsive to the request of the read of the 
memory array, and for presenting the first and second output data words in 
sequence to the outputs. 

Taylor, however, teaches each of the transmit and receive FIFO buffers 
comprising: a memory array ("The memory device 10 comprises, in pertinent 
part, a primary DRAIVI memory array". Column 4, Lines 1-2); a clock terminal 
(Write Clocl( 36 and Read Clocl( 38, Figure 1) for receiving a clock signal; a 
write enable terminal for receiving a write enable signal ("Writing and reading 
operations are controlled by 'write' and 'read' enables". Column 2, Lines 2- 
4); inputs for receiving input data words (Data IN 16, Figure 1); a read enable 
terminal for receiving a read enable signal ("Writing and reading operations 
are controlled by 'write' and 'read' enables", Column 2, Lines 2-4); outputs 
for presenting output data words of the same word width as that of the input data 
words (Data OUT 50, Figure 1; "The inputs and outputs 16, 50 are word- 
wide". Column 5, Line 29); a write buffer (Input Buffer 22, Figure 1), coupled 
to the inputs and to the array of memory cells, for receiving a sequence (Note 
memory device 10 is a FIFO) of first and second input data words from the 
inputs in combination with corresponding write enable signals at the write enable 
terminal; read circuitry (I/O and Control 42, Figure 1), for requesting a read of 
the memory array responsive to receiving first and second read enable signals at 
the read enable terminal; and a read buffer ("the FIFO memory device 10 may 
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also incorporate:... an output or multiple output buffers to enhance FIFO 
memory device 10 performance", Column 4, Line 65 to Column 5, Line 6, 
Taylor), for receiving first and second output data words from tine memory array 
responsive to the request of tine read of tine memory array, and for presenting tine 
first and second output data words in sequence (Note memory device 10 is a 
FIFO) to the outputs. 

Hanna and Taylor are analogous arts because they both teach FIFOs. 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art, having the teachings of Hanna and Taylor before him or her, to 
modify Hanna to include each of the transmit and receive FIFO buffers 
comprising: a memory array; a clock terminal for receiving a clock signal; a write 
enable terminal for receiving a write enable signal; inputs for receiving input data 
words; a read enable terminal for receiving a read enable signal; outputs for 
presenting output data words of the same word width as that of the input data 
words; a write buffer, coupled to the inputs and to the array of memory cells, for 
receiving a sequence of first and second input data words from the inputs in 
combination with corresponding write enable signals at the write enable terminal; 
read circuitry, for requesting a read of the memory array responsive to receiving 
first and second read enable signals at the read enable terminal; and a read 
buffer, for receiving first and second output data words from the memory array 
responsive to the request of the read of the memory array, and for presenting the 
first and second output data words in sequence to the outputs, as taught by 
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Taylor, because it would merely involve substituting the FIFOs taught in Taylor 
for the FIFOs taught in Hanna. 

Therefore, it would have been obvious to combine Taylor with Hanna to 
obtain the invention as specified in the instant claim. 

Dobson teaches writing the first and second input data words to the 
memory array in a single write cycle (Serial to Parallel Converter 18, Figure 1; 
Note the RX FIFO 19 can hold 4 words). 

Hanna/Taylor and Dobson are analogous arts because they both teach 

FIFOs. 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art, having the teachings of Hanna/Taylor and Dobson before him or 
her, to modify Hanna/Taylor to include writing the first and second input data 
words to the memory array in a single write cycle, as taught by Dobson, because 
it would merely involve utilizing a known concept of deserializing received data 
before writing to the receive FIFO. 

Therefore, it would have been obvious to combine Dobson with 
Hanna/Taylor to obtain the invention as specified in the instant claim. 

As to claim 29, Hanna/Taylor/Dobson teaches the network node of claim 
28, wherein the transceiver comprises: a serializer (Parallel to Serial Converter 
8, Figure 1, Dobson), for serializing the transmit data; a line driver, for driving 
the communications facility with serial signals from the serializer (Serial Data 
line 9, Figure 1, Dobson); a receiver (the input port receiving from serial 
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data line 17, Figure 1, Dobson), for receiving serial signals from the 
communications facility; and a deserializer (Serial to Parallel Converter 18, 
Figure 1, Dobson), for deserializing the signals received by the receiver. 

As to claim 30, Hanna/Taylor/Dobson teaches the network node of claim 
28, further comprising: a transmit media access control function (MAC layer 
transmitter 22, Figure 1, Hanna), for processing the transmit data buffered by 
the transmit FIFO buffer; and a receive media access control function (MAC 
layer receiver 20, Figure 1, Hanna), for processing the received signals and 
applying the processed received signals to the receive FIFO buffer. 

As to claim 31 , Hanna/Taylor/Dobson teaches the network node of claim 
28, wherein the write buffer in each of the transmit and receive FIFO buffers 
comprises: a plurality of buffer storage locations arranged in rows and columns 
("the FIFO memory device 10 memory is organized as Y rows by X columns 
and the columns are word-wide as well", Column 5, Lines 30-32, Hanna; 
Note though Hanna teaches the memory array of the FIFO being organized 
in two dimensions, it would have been obvious to have the buffers of a 
FIFO organized in two dimensions because it would merely involve 
applying a known concept of organizing a memory in two dimensions to 
another type of memory, buffers), including first and second columns of buffer 
storage locations having storage locations in first and second rows; and 
sequential logic, for controlling the write buffer to store a first input data word in a 
buffer storage location at the first row and the first column, and to store a second 
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input data word in a buffer storage location at the second row and the first 
column (Note it is obvious to store the words in sequence. After all, a FIFO 
is being used which is a first-in-first-out buffer), and to then forward the first 
and second input data words to the memory array in an internal write cycle ("the 
FIFO memory device 10 may also incorporate: an internal clock", Column 4, 
Lines 65-67, Taylor). 

As to claim 32, Hanna/Taylor/Dobson teaches the network node of claim 
31 , wherein the write buffer in each of the transmit and receive FIFO buffers 
comprises: a clock input (Write Clock 36 and Read Clock 38, Figure 1, Taylor) 
for receiving a periodic clock signal; and clock circuitry ("the FIFO memory 
device 10 may also incorporate: an internal clock". Column 4, Lines 65-67, 
Taylor), for assigning alternating cycles of the periodic clock signal as internal 
write and internal read cycles; wherein the sequential logic also controls the write 
buffer to then store a third input data word in a buffer storage location of the 
second column responsive to the inputs receiving the third input data word prior 
to an internal write cycle ("the FIFO memory device 10 memory is organized 
as Y rows by X columns and the columns are word-wide as well". Column 
5, Lines 30-32, Hanna; Note though Hanna teaches the memory array of the 
FIFO being organized in two dimensions, it would have been obvious to 
have the buffers of a FIFO organized in two dimensions because it would 
merely involve applying a known concept of organizing a memory in two 
dimensions to another type of memory, buffers). 
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As to claim 33, Hanna/Taylor/Dobson teaclies tlie networl< node of claim 
28, wherein the read buffer in each of the transmit and receive FIFO buffers 
comprises: an output width converter (Parallel to Serial Converter 8, Figure 1, 
Dobson), for converting double-width output data words read from the memory 
array into a sequence of output data words; and an output FIFO (Transmit FIFO, 
Figure 1, Dobson), coupled to the output width converter, for buffering the 
output data words in a first-in-first-out fashion. 

As to claim 34, Hanna/Taylor/Dobson teaches the network node of claim 
33, wherein the read circuitry further comprises: an output register ("Tlie input 
buffer 22 may be implemented in several ways (i.e. as a shift register)", 
Column 5, Lines 50-51, Taylor; Note it would be obvious to implement the 
pre-output buffer 48 as a shift register as well) for presenting an output data 
word received from the output FIFO at the outputs, in combination with a data 
valid signal (IBC - indicates the number of valid words in the input buffer, 
Column 6, Taylor), responsive to the read circuitry receiving a read enable 
signal ("Writing and reading operations are controlled by 'write' and 'read' 
enables", Column 2, Lines 2-4, Taylor). 

As to claim 35, Hanna/Taylor/Dobson teaches the network node of claim 
33, wherein the output FIFO generates a read ready signal responsive to its 
contents storing a number of output data words exceeding a first threshold ("The 
empty flag, therefore prevents reading while empty". Column 2, Lines 15- 
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16, Taylor; Thus, when the empty flag is cleared, the FIFO will be Allowed 
to read). 

As to claim 36, Hanna/Taylor/Dobson teaches the network node of claim 
35, wherein the output FIFO generates a stop read signal to the memory array 
responsive to its contents storing a number of output data words exceeding a 
second threshold that is higher than the first threshold ("The full flag, therefore, 
prevents writing while full". Column 2, Lines 22-23, Taylor); and wherein the 
output FIFO generates a start read signal to the memory array responsive to its 
contents storing a number of output data words below a third threshold that is 
lower than the first threshold. 



Claim Rejections - 35 USC § 103 

5. Claims 37-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Hanna/Taylor/Dobson in view of Yeom. 

As to claim 37, Hanna/Taylor/Dobson does not appear to teach the 
network node of claim 28, wherein each packet of data words includes a start-of- 
packet indicator and an end-of-packet indicator; and wherein each of the transmit 
and receive FIFO buffers further comprise: packet management logic, for 
controlling the operation of the memory circuit, the packet management logic for 
enabling the outputting of output data words corresponding to a packet, 
responsive to detecting the writing of a start-of-packet indicator and an end-of- 
packet indicator. 
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Yeom, however, teaches each packet of data words including a start-of- 
packet indicator and an end-of-packet indicator ("The hardware router 21 
checks the ninth bits and detects the start and end of the pacltet", Column 
3, Lines 40-41) and the transmission of a packet ready signal when the start and 
end of the packet has been detected ("Once the last byte of the packet is 
written to the transmitting buffer 220, the node 200 sends a packet ready 
signal, PKTRDY, to the hardware router 21", Column 3, Lines 41-44). 

Hanna/Taylor/Dobson and Yeom are analogous arts because they both 
teach buffering. 

At the time of the invention, it would have been obvious to one of ordinary 
skill in the art, having the teachings of Hanna/Taylor/Dobson and Yeom before 
him or her, to modify Hanna/Taylor/Dobson to include wherein each packet of 
data words includes a start-of-packet indicator and an end-of-packet Indicator; 
and wherein each of the transmit and receive FIFO buffers further comprise: 
packet management logic, for controlling the operation of the memory circuit, the 
packet management logic for enabling the outputting of output data words 
corresponding to a packet, responsive to detecting the writing of a start-of-packet 
Indicator and an end-of-packet indicator because it would merely Involve utilizing 
a known concept of detecting the start and end of a packet and utilizing a packet 
ready signal as an enabling signal for enabling the output of data words once 
both the start and end of the packet has been detected. 
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Therefore, it would liave been obvious to combine Yeom witli 
Hanna/Taylor/Dobson to obtain tine invention as specified in tine instant claim. 

As to claim 38, Hanna/Taylor/Dobson teaches the network node of claim 
37, wherein the packet management logic is also for enabling the outputting of 
output data words corresponding to a jumbo packet ("Writing and reading 
operations are controlled by 'write' and 'read' enables", Column 2, Lines 2- 
4, Taylor; Note the FIFO can store multiple words. Thus, it can store data 
packets that are multiple words long), responsive to detecting the writing of a 
start-of-packet indicator and to a packet size indicator indicating that the packet 
has a length greater than a threshold. 

As to claim 39, Hanna/Taylor/Dobson teaches the network node of claim 
37, wherein the packet management logic is also for maintaining a count of the 
number of packets stored In the memory array ("write row counter" and "read 
row counter". Column 6 and Column 7, Taylor). 

As to claim 40, Hanna/Taylor/Dobson teaches the network node of claim 

39, wherein the packet management logic is also for disabling the outputting of 
output data words, responsive to the outputting an end-of-packet Indication for a 
packet and to the count Indicating no additional packets are stored ("The empty 
flag, therefore prevents reading while empty". Column 2, Lines 15-16, 
Taylor). 

As to claim 41 , Hanna/Taylor/Dobson teaches the network node of claim 

40, wherein the read buffer comprises: an output width converter (Parallel to 
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Serial Converter 8, Figure 1, Dobson), for converting double-width output data 
words read from the memory array into a sequence of output data words; an 
output FIFO (Tx FIFO 7, Figure 1, Dobson), coupled to the output width 
converter, for buffering the output data words in a first-in-first-out fashion; and an 
output register ("The input buffer 22 may be implemented in several ways 
(i.e. as a shift register)", Column 5, Lines 50-51, Taylor; Note it would be 
obvious to implement the pre-output buffer 48 as a shift register as well) for 
presenting an output data word received from the output FIFO at the outputs, in 
combination with a data valid signal (IBC - indicates the number of valid 
words in the input buffer. Column 6, Taylor), responsive to the read circuitry 
receiving a read enable signal ("Writing and reading operations are 
controlled by 'write' and 'read' enables". Column 2, Lines 2-4, Taylor), and 
wherein the packet management logic controls the output register to disable the 
outputting of output data words responsive to the outputting an end-of-packet 
indication for a packet and to the count indicating no additional packets are 
stored ("The empty flag, therefore prevents reading while empty". Column 
2, Lines 15-16, Taylor). 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Firoozmand (US 5,488,724) teaches buffers that comprise a transmit FIFO and a 
receive FIFO. 

Firoozmand (US 5,210,749) teaches buffers that comprise a transmit FIFO and a 
receive FIFO. 

IVIuller et al. (US 6,650,640) teaches packet size indicators. 

Davis (US 7,468, 975 B1) teaches transferring jumbo packets 

Chow et al. (US 6,839,351 ) teaches network nodes comprising receive FIFOs. 
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Any Inquiry concerning this communication or earlier communications from the 
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